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In the progress of design ofITER, streaming of fusion 
neutron from shielding blankets and vacuum vessel becomes 
clearer and the amount of neutron bas been estimated by 
numerical simulation. Specially, the streaming is remarkable 
near big ports for neutral beam injection. There is 
superconducting magnet system outside the vacuum vessel, 
and the superconducting magnets will be irradiated by 
fusion neutron. Some studies on the fusion neutron 
irradiation effects on the superconducting magnet materials 
bave been carried out in 1980's and qualitative discussions 
were done in those days. Since the big progress has been 
performed in the superconducting materials field in these 20 
years, new irradiation tests on the recent superconducting 
materials have been considered and planned. To perform 
such tests, the irradiation device at cryogenic temperature 
has been designed and constructed under the collaboration 
with Universities and Institutes. In this report, the newly 
constructed device is introduced and some performance test 
results are presented. 
The fusion neutron source (FNS) facility at JAERI has 
been equipped with a deuterium accelerator and a rotating 
tritium target. The neutron source can generate 14 MeV 
neutrons at the rate of 3xlO12 n/s. Since the superconductor 
works at 4.5 K in the fusion devices, the irradiation system 
at cryogenic temperature has been constructed using a small 
G-M refrigerator. A copper column block, of which diameter 
was 35 mm, was connected to the second stage of the 
refrigerator and samples were arranged at the end surface of 
the column block (a cold bead). The nuclear beat generation 
was ca!culated with fusion code and the results are sbown in 
Fig. I. The copper column length is 88 mm and the total 
heat generation is evaluated to be about 52 mW. So, the 500 
m W refrigerator at 4.2 K was selected. 
The small refrigerator and the rotating target are shown 
in Fig. 2. Deuterium whicb is accelerated to about 350 keV 
flies from right side and collides with tritium absorbed in the 
inner surface of the rotating target resulting in D-T reaction 
which generates 14 MeV neutrons. The top point of the cold 
head is the sample space which is controlled at 4.5 K. Two 
thermo-sensors (Cemox) are attached in the cold bead beiog 
apart 57 mm from each other. 
The result of cool-down is sbown io Fig. L It takes 
about I hour and 40 minutes to reach at 4.5 K. Following 
samples are arranged at the cold head. Two copper wires 
(different puriry), Nb,AI wire (low crystallization), Nb,Al 
(high crystallization), Nb,Sn wire. Each sample is soldered 
with four leads, and the electric resistance is measured for 
the copper wires and critical temperature (Tc) is measured 
for the superconducting wires. Three hours test irradiation of 
14 MeV neutron was carried out and the measuring scatter 
and temperature cbange during irradiation was investigated. 
As the results, it is clarified that there is no noise by the 
neutron irradiation and the measured Tc is the same as that 
measured at Institute and the cold head temperature does not 
rise during three hours irradiation . 
The first continuous irradiation test of 14 MeV 
neutron is scheduled on September, 2004, for three weeks. 
At the same time, electric insulation materials such as GFRP 
and organic macromolecule materials will be irradiated at 
room temperature and many tests will be carried out after 
irradiation to investigate the fusion neutron irradiation effect 
on material properties. 
Neutron source: 3 x [(12 nls 
~3.0 
~ Heatiog by neutron 
~2.0 
OIl 
" .~ 
~ 1.0 
./ fleatiog by gamma niy 
O.O~~~ 
5 15 25 35 45 55 65 75 85 95 105 
Distance from target surfuce (mm) 
Fig. I Nuclear beating of copper block by 14 MeV neutron 
o o 
300...,--.---.---r---,,----,-----. 3 
Supplyiog He gas pressure ~ 250 ~~~rD-cro-o<:-o-o.,J-O-O","",)-() 
~200 
Il 
~ 150 
~ 
"-8 100 
~ 
50 
.--- Sample stage temp. 
Cryogenic stage temp. 
Cooliog time (mio.) 
Fig. 3 Cooling curve of test refrigeration. 
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